How does resetting intraocular pressure help optic nerve function?
There are two quite separate parts of this article: the first deals with fact, the second, theory. The subject is whether a resetting of the level of intraocular pressure (lOP) has a beneficial effect in glaucoma, and if so, how it causes a benefit.
Regarding fact, it has been known since 1869 that lowering lOP can benefit a person -such as Katherina -with glaucoma, in whom disappearance of headache and improvement in appearance of the optic nerve head were the consequence of lowering pressure. 1 It is now known that 'improvement' in disc topography is a common occurrence following lowering of the IOp, l -1 2 and that improvement in visual function also occurs. 5 , 1 3-22 This is established fact. Much, however, is not established:
• In whom will such improvement occur?
• What predisposes to such improvement? Table 3 ).
The appearance of the disc varies25 and is related to its diameter (the circumference of the scleral ring), the anterior-posterior position of the lamina, the curvature of the lamina, the number and size of the optic neurons, the amount and nature of other cellular material (astroglia), the extracellular material and the vascularity ( Table 2 ). Astroglia comprise a portion of the optic nerve head tissue.4 9 These cells are also damaged by factors that affect the neurones. 50 As they recover, which they presumably do when damage is not fatal, they may cause a decrease in cupping. In patients with far-advanced damage such a change appears to occur occasionally, as demonstrated by a marked 'filling in' of the cup, usually unassociated with improvement in visual function (Fig. 3 ).
Acute oedema may cause an immediate decrease in 'cupping' following a decrease in lOP ( Discs which deteriorate by concentric cupping (Fig. 1) are more likely to show improvement than those with focal changes (Figs. 5, 6 ). Experimental glaucoma caused by elevating lOP usually causes concentric cupping, rather than focal loss. It may be, then, that concentric cupping represents a mechanical type of disc damage and that elimination of the mechanical cause (elevated lOP) therefore allows the plastic nerve head to recover.
With focal changes the pathology is presumably not just pressure-elevation related, so that displacement of the lamina may play less of a role in these cases.
The relation between the amount of lowering of lOP and disc improvement is not clear. The greater the decrease in lOP, the greater the likelihood that disc topography will show an improvement. However, the shape of the curve of this relationship has not been defined for populations or individuals. Thus, it has not 15 mmHg is more beneficial in a particular specific population or particular individual than lowering lOP by 5 mmHg. It is also not known whether considering the lowering in terms of a percentage of absolute fall is more relevant. However, improvement appears to be unlikely when lOP falls by less than 30%. 5 One study, which reviewed stereophotographs and visual fields, demonstrated that of patients having at least a 30% reduction in lOP, 30% had improved disc appearance and 40% had improved visual fields. 5 In another study, using computer analysis of optic disc stereophotographs, improvement in all optic disc parameters was found in 8 of 13 eyes having a mean lOP reduction of 48%. 6 Using the same technique another study detected increased neuroretinal rim area in 44% of patients undergoing glaucoma surgery? Raitta and colleagues 6 showed, using the Heidelberg Retina Tomograph (HRT) to study changes in optic disc topography after glaucoma surgery in 9 patients, a reduction in optic disc cup volume in all but one of the eyes that had at least a 30% lOP reduction.
The mean cup depth was reduced significantly for this group after 3.7 months of follow-up. The cup:disc ratio was significantly reduced for a subgroup of patients after Table 4 . ,. .. Considerations related to blood flow (Table 5) Blood flow to the optic nerve can improve when lOP is lowered3 5 --4 0 (Fig. 7) . When lOP is lowered, arterial flow will increase.3 5 This will occur regardless of the level of lOP because, whatever the baseline lOP before it was lowered, that baseline lOP was exerting some gradient of pressure against which the blood entering the eye had to : : :-::::::
(23tl29ll 19)----------------------
: : ...... ........ . ..  ..... ...... ...... .. Perhaps the final frontier in the treatment of glaucoma is a judicious attempt to improve the patient's health. The pattern shown in Fig. 8 suggests that, at least in some patients, this is not an unreasonable goal.
